INTRODUCTION
Persimmon (Diospyros kaki Thunb.) is food that has been cultivated for a long time in Japan. Persimmon includes a number of compounds such as sugars, terpenoids, carotenoids, flavonoids, tannins, naphthoquinones, steroids, amino acids, minerals, and lipids [1] [2] [3] . The fruit of persimmon which is used as folk medicine 4) has pharmacological effects such as blood pressure-lowering effect, diuretic effect and hangover remedy and prophylaxis against the cold. Furthermore, leaf of persimmon has anti-atherogenic effect, and calyx of persimmon has effect of cure hiccoughs 5, 6) . Though the various parts of persimmon are used as medicine, persimmon peel is usually discarded. Recently, persimmon peel has been reported to includes higher concentration of carotenoids and polyphenols than fruit 7) , and persimmon peel extract is effective for reducing oxidative stress, DNA and cellular oxidative damage [8] [9] [10] . Oxidation of DNA and cell are involved in free radical and active oxygen, and they are the factors to cause various illness. Thus chemical structure of compounds in persimmon peel was identified. And compounds that are involved in scavenging of free radical and inhibition of active oxygen were also identified.
Recently, from a safety perspective, many cosmetics that include natural occurring ingredient have been developed.
Thus possibility of compounds in persimmon peel for application to ingredient of cosmetics that are possessed of whitening effect was studied. Herein we report whitening activity of compounds in persimmon peel for further utilization.
EXPERIMENTAL

1
Persimmon peel was supplied from a cv. "Nagara" tree which was growing in Minami-Echizen-cho (Takano), Nanjo-gun, Fukui, Japan. The peel were air-dried for a month and pulverized. 3 kg of that was extracted with 10L of methanol for a month at room temperature (20 2 ). The solvent was concentrated in vacuo and methanol extract (653.1 g) was obtained.
Second, ethyl acetate extract 200 mg was chromatographed on DIAION HP-20 column and successively eluted with water, water-methanol (1:1), methanol, acetoneand and chloroform. Each fraction was concentrated in vacuo and water fraction (120 mg), water-methanol (1:1) fraction (17 mg), methanol fraction (23 mg), acetone fraction (10 mg), chloroform fraction (3 mg) were obtained. 
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A solution of Vanillin (12) 0.765 g (5.00 mmol), Acetobromo-a-D-glucose 1.031 g (2.50 mmol) and tetra-n-butyl ammonium bromide 0.970 g (3.01 mmol) in CHCl 3 (10 mL) was combined, and stirred with 0.1 M-NaOH (10 mL) at room temperature (20 2 ). After 12 h, the solution was extracted with CHCl 3 . The extract was washed with saturated, aqueous NaCl, dried over anhydrous Na 2 SO 4 , evaporated under reduced pressure and purified by column chromatography on silica gel with hexane-ethyl acetate (1:1) to give tetra-O-acetyl-b-D-glucopyranosyl vanillin (12-GA) 0.511 g (yield 42.4%) 13) . After the reaction, a solution of Diisopropyl amine 0.400 g (2.81 mmol) and n-butyl lithium 1.5 mL (2.40 mmol) dissolved in 10 ml of THF was stirred at -70 for 1 h. Methyltriphenylphosphonium bromide 0.400 g (1.12 mmol) and (12-GA) 0.511 g (1.06 mmol) were added to the solution and stirred at room temperature (20 2 ) for 1h. The solution was neutralized with iron-exchange resin (DOWEX-50W), which was removed after the reaction had stopped. After evaporation under reduced pressure, the residue was purified by silica gel chromatography with diethyl ether-chloroform (1:1) to give 2-methoxy-4-vinylphenyl-tetra-Oacetyl-b-D-glucopyranoside (8-GB) 0.147 g (yield 29.2%). (8-GB) 0.147 g (0.31 mmol) was dissolved in a solution of THF (8 mL), and methanol (10 mL) and sodium methoxide 0.067 g was added. The solution was stirred at room temperature (20 2 ) for 1h. The solution was neutralized with ironexchange resin (DOWEX-50W), which was removed after the reaction had stopped. The residue was purified by silica gel chromatography with chloroform-methanol (9:1) to give 2-methoxy-4-vinylphenyl-b-D-glucopyranoside (8a) 0.088 g (yield 90.3% 
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1) DPPH radical scavenging assay Each compound was dissolved in ethanol at 1 mM, and radical scavenging activity was measured according to the method previously described 11) . 2) SOD assay Each compound was dissolved in DMSO at 1 mM, and activity was measured with a SOD activity detection kit (Wako Pure Chemical Industries Ltd.) according to a method previously described 12) . 3) Inhibition of tyrosinase activity assay Each compound was dissolved in DMSO at 3 mM, and tyrosinase activity was measured using tyrosinase (Sigma Chemicals Co.) as an enzyme standard with Ltyrosine and L-3,4-dihydroxyphenylalanine (L-DOPA) as substrates, according to a method previously described 12) .
RESULTS AND DISCUSSION
The DPPH radical scavenging assay measures radical capturing activity, and SOD activity determines the ability of a compound to scavenge oxygen free radicals (O 2 -, HO , LOO , RO ) 14) . The antioxidative activity of all fraction was assessed on the basis of DPPH radical scavenging assay and SOD assay, that of water-methanol (1:1) fraction was the highest of all. ( ). Then we identified the chemical structure of the compounds (1) to (16) as the components of main peaks in water-methanol (1:1) fraction by GC-MS ( and ). The major constituent compounds of water-methanol (1:1) fraction were monomethyl succinate (9), 4-acetylbutyric acid (10), benzoic acid (11) and 4-hydroxypropiophenone (14) ( ). Then the antioxidative activity of 14 compounds ( (1) through (14)) was also studied and that results are shown in ( ). Relative antioxidative activity was determined using a-tocopherol, as the reference compound. 2-Mercaptoethanol (1) and 2-methoxy-4-vinylphenol (8) had potent radical scavenging activity. And compound (8) showed 96.8% DPPH radical scavenging activity that was comparable to a-tocopherol. In addition, the synergistic effect of compounds (1) and (8) was assessed on the basis of DPPH radical scavenging activity of mixtures at different ratios ( ). Scavenging activity was proportional to the amount of compound (8) , and the value of SC 5 0 also decreased with the amount of compound (8) .
Pharmacological Activity of Compounds Extracted from Persimmon Peel
Melanin is a causative factor of spots and freckles, and their formation can be suppressed by the inhibition of melanin pathway enzymes in melanocytes, including tyrosinase 15) . Thus whitening activity of compounds in persimmon peel was assessed on the basis of tyrosinase inhibiting activity for application to ingredient of cosmetics that are possessed of whitening effect ( ). Compound (8) which showed potent antioxidative activity in the DPPH radical scavenging assay also showed inhibiting activity against tyrosinase with satisfactory inhibitory values (IC 50 : L-tyrosine = 0.5 mM, L-DOPA = 0.7 mM). Tyrosinase inhibiting activity of (8) 
at the ortho position to a phenolic OH group has a vinyl group at the para position to a phenolic OH group. And tyrosinase inhibiting activity of (8) was higher than that of aldehyde group at the para position to a phenolic OH group such as (12) . The importance of a vinyl group for tyrosinase inhibiting activity is supported by the fact that other compounds which have tyrosinase inhibiting activity also have vinyl groups 16) . The (1) which has SH-group had potent tyrosinase inhibiting activity. With regard to the action of sulfer atoms, SH compound do not inhibit the activity of tyrosinase by acting at its catalytic site, melanocytes to form complexes such as cystinyldopa, thereby producing pheomelanin 17) . Phenylpropanoid is usually included as a glucoside in plant. And we have previously reported that tyrosinase inhibiting activity of glucoside of phenylpropanoids such as citrusin C is higher than that of lipophilic compounds such as eugenol 18) . Thus the glucoside of compound (8) which has a similar structure to that of eugenol was synthesized ( ). However tyrosinase inhibiting activity of synthesized (8a) was not higher than that of (8) as the precursor ((8) (8a) : IC 50 L-tyrosine = 0.5 3.2 mM, L-DOPA = 0.7 7.9 mM), and that was comparable to 1/3 1/5 activity of arbutin ( ). In conclusion, the compound that is possessed of antioxidative activity and higher tyrosinase inhibiting activity than that of arbutin was identified in persimmon peel. And the glycoside of that also had tyrosinase inhibiting activity. This result was suggested that discarded persimmon peel has possibilities for food and cosmetics that are possessed of physiological activity such as antioxidative activity and whitening effect for further utilization.
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